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Atmospheric aerosols, ranging from several nanometers to approximately 100 micrometers in 43 diameter, are composed of primary particles, emitted from both anthropogenic activities and natural 44 sources, and secondary particles formed by gas-to-particle conversion processes including nucleation 45 and condensation (Donaldson et al., 2001; Querol et al., 2011; Viana et al., 2015) . They are typically 46 characterized by varying size modes, i.e. <10 nm (nucleation), 10-100 nm (Aitkin mode), 100 nm -1 µm 47 (accumulation mode) and coarse mode (>1 µm), providing information on the contributing emission 48 sources and attributing chemical and physical processes (Vu et al., 2015) . Current air quality legislation 49 focusses on monitoring, limiting and reducing mass concentrations of these airborne particles. 50 However, recent toxicological and epidemiological research suggests that particle numbers may 51 constitute better links to health endpoints than mass concentration (Donaldson et Kelly and Fussell, 2012) . Ultrafine particles (UFPs) in particular, consisting of aerosols 53 smaller than 100 nm, have been demonstrated to cause adverse health effects owing to their ability 54 to penetrate deeply into the respiratory system and enter the bloodstream inducing inflammation and, 55 potentially promoting cardiovascular and respiratory conditions. In ambient air, ultrafine particles are 56 dominant in terms of particle number (80-90% of all particles), but negligible in terms of particle mass, 57 and are, therefore, inadequately quantified in current (mass-based) air quality monitoring networks. 58 This especially holds true in urban areas, where concentrated local emissions sources and a complex The   89   measurements by the mobile monitoring unit were carried out during 2-4 weeks next to the fixed   90   stations and during 2-7 weeks at the additional urban background sites (AD2M, AP2M, LE2M) (Table   91 1). The raw 10 minute-data were validated by screening for irregularities and removing data collected and London (Table 1) , data coverage at the 30 minute was 96% for BC, 79% for total particle number 181 concentrations (TNC) and 83% for size-resolved particle number concentrations (PNC). This is 182 comparable but generally lower than for the more commonly monitored pollutants NO2 (89%), PM10
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(94%) and PM2.5 (81%). The data range of PM, NO2, BC and TNC was fairly comparable across the 184 considered monitoring locations, except for Antwerp where higher overall concentrations of the 185 typical traffic-related pollutants (NOx, BC and TNC) were observed (Table 3 ). This can be explained by For the hourly-averaged diurnal UFP variation per particle size class (Figure 3) , comparable findings as 219 for the TNC were observed, with a more or less constant ratio of the individual size classes, indicating 220 a fairly stable UFP size distribution throughout time (also observed for the daily-and monthly-averaged 221 PNC). However, temporal differences were observed for the 10-20 nm particle size class, which was July, August), which may suggest a higher contribution of non-traffic emitted UFPs, e.g. originating 305 from new particle formation. The COD and correlation coefficients of the individual size classes (Appendix 3) indicate an increased 331 association (smaller COD and larger correlation) was obtained with increasing particle size. As 332 expected, larger particles tend to be more uniform, indicating the regional nature of these aerosols. (Table 1 ). In Leicester, the largest difference was observed in the 70-100 nm size range, with 30% 376 lower particle number concentrations at the mobile unit location (LE2M), compared to the fixed site 377 (LE1). of sufficient data at other sites, which may potentially result in exposure misclassification. While the 388 spatial variation in particle mass concentration is known to be relatively low over an urban region, our 389 results show that this is not the case for particle numbers. Taking into account the frequency of southwestly wind fields, and the proportional increase of total 492 and 10-20 nm sized particles, Schiphol airport was estimated to potentially contribute up to 5% of TNC 493 and 16% of 10-20 nm particles measured at the Amsterdam site. 494 The spatial variation of UFPs inside the respective cities was evaluated using simultaneous mobile 495 monitoring unit measurements at additional urban background locations. Although covarying UFP 496 concentrations were observed (rs = 0.59 to 0.85), the absolute difference in terms of particle numbers 497 have been shown to be significant (up to 38% and 49% for total-and size-resolved particle numbers, 
